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Suplementary Methods

Calibration to achieve consistent serum creatinine concentrations across time in the DCCT/EDIC Study

From 1983 through mid-2007, DCCT/EDIC creatinine concentrations were measured on the Beckman Astra
and Synchron CX3 Chemistry Analyzers (CX3), using a modified rate Jaffé procedure. Beginning in mid-2007,
measurements were transferred to an enzymatic method on the Roche/Hitachi Modular P Chemistry Analyzer
(ModP). In addition, creatinine concentrations were then traceable to materials with values assigned by National
Institute of Standards and Technology (NIST) Isotope Dilution Mass Spectrometry (IDMS).

In order to accommodate changes in methods and have all DCCT/EDIC creatinine results traceable to
IDMS, 127 serum specimens with a broad range of creatinine concentrations (0.6-7.7 mg/dL) were measured
simultaneously on both chemistry platforms. These data were used to indirectly calibrate all results generated by
the Jaffé procedure on the CX3 to IDMS-traceable values obtained with the enzymatic method on the ModP.
While correlation of the two assay methods was excellent (Pearson correlation coefficient 0.9986), median
serum creatinine concentration from the CX3 was 0.18 mg/dL higher than that of the ModP: CX3 1.0 mg/dL
(interquartile range 0.8, 1.4 mg/dL); ModP 0.82 mg/dL (0.69, 1.26 mg/dL), Supplementary Figure 1. The
mean and standard deviation revealed a similar trend (1.44+1.25 mg/dL CX3 vs. 1.27+1.17 mg/dL ModP). A
Bland Altman plot demonstrated consistent difference, with all points above the reference line of 0 mg/dL,
meaning that measurements from the CX3 were consistently higher than those from the ModP. Pearson
correlation showed that the difference between tCX3 and ModP was positively associated with the mean of the
two methods (0.77), meaning that the difference between the two assays was larger for higher serum creatinine
concentrations.

Linear regression was used to develop an equation to calibrate CX3 serum creatinine concentration to IDMS
traceable concentrations: SCreaibrated = -0.0726 + 0.937 x SCrcxs. The distribution of the calibrated CX3 serum
creatinine concentration was almost identical to that of ModP serum creatinine: mean + standard deviation
1.27+1.17 mg/dL; median (interquartile range): 0.86 mg/dL (0.68, 1.24 mg/dL). A repeat Bland Altman plot
including calibrated CX3 creatinine and original ModP creatinine demonstrated a balanced distribution of data
points above and below the reference line of 0 mg/dL, with the majority within +/- 0.1 mg/dL, suggesting no
obvious overestimation or underestimation between the two measures; Pearson correlation showed that the
difference and mean of the two measures were not correlated (-0.03, P=0.72). The test of homoscedasticity
revealed a constant variance of the error term (P=0.23). Log-transformation of CX3 and ModP serum creatinine
concentrations prior to linear regression did not improve results. Analysis of mean serum creatinine
concentrations in DCCT/EDIC before 2007 (calibrated CX3 creatinine) and after 2007 (ModP creatinine)
demonstrated no break in temporal trend during 2007.



Supplementary Figure

Supplementary Figure S1. Calibration of serum creatinine
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Suplementary Figure S1. Calibration to achieve consistent serum creatinine concentrations across time in the
DCCT/EDIC Study: comparison of creatinine concentrations measured by a Jaffé procedure (CX3, old assay)
to those measured simultaneously by an IDMS-traceable enzymatic method (ModP, new assay). Regression line
(blue) is superimposed on a scatter plot and line of identity (orange). Histograms and box plots reflecting
distributions of serum creatinine concentrations are shown outside the X and Y axes.



Supplementary Tables

Supplementary Table S1. Effects of intensive diabetes therapy on mean estimated glomerular filtration
rate and change in estimated glomerular filtration rate over time (slope) by period of assessment (DCCT

vs. EDIC).

DCCT EDIC
(1983/1989-1993) (1994-2009)

Mean (95% CI) P value Mean (95%o) P value
Mean at baseline
(mL/min/1.73m?)
Intensive therapy 126.0 (112.2, 139.9) 116.0 (103.0, 129.0)
Conventional therapy 126.2 (111.7, 140.8) 117.8 (104.1, 131.5)
Difference* -0.2 (-1.7,1.3) 0.8 -1.8 (-3.2,-0.4) 0.002
Model 1+
Mean at year 1
(mL/min/1.73m?)
Intensive therapy 121.8 (121.3, 122.2) 114.6 (114.2, 115.0)
Conventional therapy 123.2 (122.8, 123.7) 113.0 (112.6, 113.3)
Difference* -1.4 (-2.2, -0.6) 0.0003 1.6 (1.1,2.2) <.0001
Rate of change (slope,
mL/min/1.73m?/yr)
Intensive therapy -1.26 (-1.42, -1.10) <.0001 -1.32 (-1.45, -1.19) <.0001
Conventional therapy -1.19 (-1.36,-1.03) <.0001 -1.55 (-1.68, -1.43) <.0001
Difference* -0.06 (-0.29, -0.16) 0.6 0.23 (0.05, 0.41) 0.01
Model 2%
Overall Mean
(mL/min/1.73m?)
Intensive therapy 118.4 (117.9, 118.9) 104.7 (104.0, 105.5)
Conventional therapy 120.1(119.6, 120.5) 102.2 (101.5, 103.0)
Difference* -1.7 (-2.3,-1.0) <.0001 2.5 (1.4, 3.6) <.0001

* Difference comparing intensive to conventional diabetes therapy, with positive numbers indicating higher
values for intensive therapy (higher mean estimated glomerular filtration rate or less rapid loss of estimated
glomerular filtration rate over time) and negative numbers indicating lower values for intensive therapy (lower
mean estimated glomerular filtration rate or more rapid loss of estimated glomerular filtration rate over time).

tModel 1 assessed mean eGFR and its change over time (“slope”) by allowing random intercepts and random
slopes. For DCCT results, independent variables included DCCT treatment assignment, interaction term of
DCCT treatment assignment and time, and DCCT baseline eGFR. For EDIC results, independent variables
included DCCT treatment assignment, interaction term of DCCT treatment assignment and time, age, gender,
diabetes duration, DCCT cohort (primary vs. secondary), and EDIC baseline eGFR. Estimated GFR was
imputed as 10 mL/min/1.73m? for study visits occurring after the development of ESRD.

FModel 2 assessed only mean eGFR by incorporating the same covariates as Model 1 except the interaction
term of DCCT treatment assignment and time. No random intercepts or random slopes were specified.




Supplementary Table S2. lothalamate glomerular filtration rate (GFR) and its change over time among
subsets of DCCT/EDIC participants with available measurements.

Difference
(Intensive -

Intensive Conventional Conventional P-value

Diabetes Diabetes Diabetes for
Time interval Therapy Therapy Therapy) difference
DCCT baseline to DCCT closeout
N 177 189
Time between measurements (years) 4.8 (0.6) 4.9 (0.6)
DCCT baseline GFR (mL/min/1.73m?%) | 126.5 (18.4) 127.7 (18.7) -1.2 (-2.6, 5.0) 0.53
DCCT close-out GFR 117.3 (16.5) 124.8 (22.2) | -7.4 (-11.5,-3.4) 0.0003
(mL/min/1.73m?)
Difference in GFR (mL/min/1.73m?, -9.2 (-45.4, -3.0 (-42.9, -6.2 (-10.2, -2.2) 0.0025
DCCT closeout - baseline) 27.0) 36.9)
EDIC Baseline to EDIC Year 1 or 2
N 499 471
Time between measurements (years) 2.1 (0.5) 2.1 (0.5)
EDIC Baseline GFR (mL/min/1.73m°) 118.0 (17.8) 122.7 (19.7) -4.6 (-7.0, -2.3) 0.0001
EDIC year 1 or 2 GFR 116.4 (20.5) 115.7 (24.5) 0.8 (-2.1, 3.6) 0.59
(mL/min/1.73m?)
Difference in GFR (mL/min/1.73m?, -1.6 (-35.9, -7.0 (-50.9, 5.4(2.9,7.9) <.0001
EDIC Year 1 or 2 - EDIC Baseline) 32.7) 36.9)

Cell contents are mean (SD) for time between measurements and absolute values of iothalamate GFR or
difference (95% confidence interval) for differences in iothalamate GFR within and between groups.

Differences with confidence intervals and P values are generated from the General Linear Model.

GFR was measured by iothalamate clearance periodically during the DCCT and at years 1 or 2 of EDIC
(half of the cohort per year) using standardized methods (Kidney Int 1995;47:1703-20). EDIC baseline is

equivalent to DCCT closeout.






